Since the first reported case of cardiac rhabdomyoma in 18621 the association of this tumour with tuberous sclerosis has become well recognised. Most information on these tumours has of necessity been related to morbid anatomy and there is little information on the frequency of cardiac involvement in such patients during life. With the advent of echocardiography, non-invasive antemortem diagnosis of intracardiac masses has become possible,2 and ventricular rhabdomyomata have been detected with both M mode3 and cross sectional45 echocardiography.
Syncope, seizures, and "funny turns" occurring in patients with tuberous sclerosis are likely to be attributed to cerebral causes. These patients, however, may have abnormal hearts and such symptoms may be of cardiac origin. I have assessed the frequency of echocardiographic abnormalities in patients with tuberous sclerosis and have investigated whether the presence of cardiac tumours in these patients was related to detectable disturbances in cardiac rhythm. 
Results

ECHOCARDIOGRAPHY
Seven of the eleven patients had abnormal echocardiograms (Figure) . Single or multiple echodense masses were detected in the ventricular septum alone in four cases, in the septum and posterior left ventricular wall in one, and in the posterior left ventricular wall alone in two. The masses ranged in diameter from 0 3 cm to 1 2 cm. All seven patients with abnormalities on the echocardiogram were epileptic and all were at least slightly mentally retarded. No masses affecting the atria were detected, and apart from the intramyocardial masses the cardiac anatomy appeared normal.
ELECTROCARDIOGRAPHY
Four patients had unremarkable ambulatory electrocardiographic recordings. In the seven remaining cases sinus tachycardias at rates of approximately 150 beats per minute, unrelated to seizures, occurred in two patients aged 21 and 23 years, both of whom were severely mentally retarded and bedridden. These patients also showed abrupt slowing of sinus rhythm from 70 to 47 and from 100 to 60 beats per minute respectively while awake but at rest. Both had involuntary movements and frequent episodes of hyperactivity, were taking anticonvulsants, and had abnormal echocardiograms. Sinus tachycardias of 150 beats per minute occurred in two other patients during seizures. Abrupt sinus slowing was seen in one further subject, a 35 year old woman whose heart rate abruptly fell from 70 beats per minute to 45 beats per minute while she was awake but at rest; a pronounced sinus arrhythmia was seen on the 12 lead electrocardiogram. She was taking no medication and had a normal echocardiogram. Two patients, one aged 14 who had an abnormal echocardiogram and one aged 4 years who had a normal echocardiogram, had supraventricular tachycardias at rates of 140 and 180 beats per minute respectively that occurred during seizures and rapidly reverted to sinus rhythm after the seizures. In the latter case, ventricular pre-excitation (with a PR interval of 50ms and without a delta wave) was present throughout the 24 hour recording period and 12 lead electrocardiogram. Both patients were regularly taking anticonvulsants. Sinus bradycardia at rates of between 60 and 45 beats per minute was present throughout the ambulatory recording of one 14 year old boy with an abnormal echocardiogram whose seizures were treated with diazepam alone. sebaceum.'0 A case presenting with palpitation has been described,11 in which the patient had classic stigmata of tuberous sclerosis. Electrocardiography showed the symptoms to be due to multifocal ventricular extrasystoles; an intraventricular conduction defect was also noted. Ventricular septal rhabdomyoma may also be associated with neonatal complete heart block.'2 13 Rhabdomyomatosis may be the underlying cause of ventricular preexcitation, with rhabdomyomatous fibres forming an accessory atrioventricular pathway and leading to symptomatic tachycardias.'4 The only patient in the present series who showed ventricular preexcitation had an apparently normal echocardiogram, but the resolution of ultrasonic imaging may be incapable of detecting masses that are much smaller than 3 mm in diameter. Indeed, in the case report referred to above,'4 the rhabdomyomatous changes were extensive microscopically but only appeared macroscopically as a localised thickening of the mitral valve and may well have been missed by echocardiography.
Discussion
Information on the terminal events in patients with tuberous sclerosis suggests that status epilepticus, renal failure,'5 and intercurrent infection'6 are the principal causes of death. Multiple large cardiac tumours may cause heart failure and death due to a mass effect alone,'7 but the frequency and clinical importance of cardiac arrhythmias have yet to be fully evaluated. Apart from the one patient in this series with ventricular pre-excitation and tachycardias, the importance of the ambulatory electrocardiographic findings is uncertain. Most of the patients were taking anticonvulsant drugs, and since these may produce bradycardia it may be particularly difficult to determine whether cardiac arrhythmias in epileptic patients precede or follow the onset of seizures. Even in healthy teenage boys ambulatory electrocardiography may show alarming features such as sinus bradycardia, sinus arrest, five to one atrioventricular block, supraventricular tachycardia at rates up to 200 beats per minute, and short episodes of ventricular tachycardia. ' electrocardiographic study.
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